Introduction
T lHE incidence of trachoma in the Dominions, Colonies and Mllandated Territories of Great Britain has been considered elsewhere.* The present dissertation is directed to the distribution of the disease in other parts of the world. It is an attempt to place before ophthalmologists in readable form an approximate estimate of the high degree of trachomatisation which exists throughout the world.
The diagnosis of trachoma when there are naked-eye cicatricial changes in the conjunctiva and obvious vascularisation of the cornea is easy. However, there may be obvious pathological changes in the conjunctiva, in which it is impossible to make a UNITED STATES OF AMERICA. Among the authorities for the trachoma problem among the indigenous white population of the zone of the United States of America, where trachoma is endemic, are McMullen and Rice of the Public Health service.
As a contrast to the conditions in Europe, where enquiries as to the incidence of trachoma often refer to the larger towns, in the United States the problem is more especially concerned with the mountainous and arid regions. Until recently these parts could only be reached on foot or on horse-back, but now roads fit for motor transport are being constructed.
The endemic zone extends over more than a hundred thousand square miles, or a quarter of a million square kilometres, and contains nearly four million inhabitants. The total area of the states affected is half a million square miles. The zone extends from the East towards the West through Virginia, Kentucky, Missouri, Arkansas, Oklahoma, New Mexico and Arizona. The trachoma incidence in these regions, as noted by obvious physical signs, varies from 4 to 17 per thousand, although not so stated by the authors of statistics, it is clear that the actual incidence of trachoma is very much greater than this.
In Kentucky out of 8,444 patients examined 463 eyes were found to be blind, and 840 persons had suffered a reduction of visual acuity to counting fingers at 6 metres as the result of corneal lesions.
In the states of Missouri, Tennessee and Kentucky out of 15,450 patients examined 1,835 had been subjected to operation for entropion. About 12 per cent. of the trachomatous patients seen in Missouri had visual acuity reduced in both eyes to counting fingers at 2 metres (20/200) .
The clinical descriptions given above denote a very much higher incidence of trachoma among the population of the affected states than that given by McMullen and Rice.
In the southern counties of Illinois trachoma has been known for at least 45 years according to Gradle, who is an honorary director of a campaign carried out by the Illinois Society for the Prevention of Blindness at the expense of the State. Within this area there were in January, 1938, 3,070 well marked cases of trachoma and 225 doubtful cases. Five out-patient clinics were established for indigent sufferers, about 30 m-iles apart. To each clinic was assigned a graduate nurse trained in ophthalmology, all under the supervision of a full-time and well-trained ophthalmologist, Dr. de FranSois. With the careful treatment used it was found that a period of from four to twelve months was required to make the change from an active to a quiescent trachoma.
THE BRITISH JOURNAL OF OPHTHALMOLOGY The trachoma problem among the Indians of the South-West has been closely studied by several distinguished observers including Posey, Wilder, Knapp and Proctor. Their inspections included the reservations in Oklahoma and the boarding schools in New Mexico, Arizona and California.
Of the 35,000 members of the Navajo tribe it is probable that rather more than 25 per cent. are trachomatous. The majority live in hogans or cabins which are badly ventilated and do not offer hygienic facilities. Many members of the tribe are shepherds, and when caring for their flocks are exposed to the extremes of heat and cold in summer and winter, and to the irritating dust of the desert, and have scant facilities for bathing or cleanliness. These tribesmen live as close to nature as possible in a beautiful region, but which is ill-favoured for the support of human life.
The observers mentioned above recommended that trachomatous children should be segregated in special schools from the healthy children, and that their eyes should receive continuous treatment until they can be pronounced cured and no longer capable of infecting the eyes of others. In Posey's opinion "the compulsory education of children, admirable and necessary as it is, has been the chief cause of the increase of trachoma among the Indians in recent years. It has been the bringing together in close contact in the boarding schools of children with the disease who, under the old system of tribal life, led a more or less isolated existence and consequently were less likely to give the disease to others.
The boarding schools " are housed in large buildings provided with spacious playgrounds. The dormitories are roomy and airy, and each pupil has a separate bed on which the linen is clean. The children wash under running water and dry themselves on individual towels. The pupils appear well nourished, active and happy. Many had trachoma and from our investigations it was apparent that, notwithstanding the sanitation of the schools, the disease is propagated there and that some pupils who enter in the autumn with unaffected eyes return to their homes in the summer with trachoma."
These observations were made by Posey (Jl. Amer. Med. Assoc., Mlay 21, 1927, p. 1,618) , and on account of their value are included here. Conditions have no doubt improved since they were written, but according to the Sight-saving Review for 1935 (September, p. 196) , the children in the Indian Schools of Arizona and New Mexico are infected to the extent of 40 to 50 per cent., while the adults only to the extent of 27 per cent. The Indian population was 78,000. So it does not look as if great progress had been made, in spite of the efforts of the Public Health Service.
H-owever, it may be stated quite definitely that eradication of trachoma from a mass-infected population is one thing, and the alleviation of the effects of the disease with preservation of good visual acuity is another. Eradication of the disease can only be effected by general sanitary means, such as provision of a good water supply, improvement of the housing accommodation, the provision of a drainage system, and adequate nourishment of the population. Alleviation of the effects of the disease can be effected by the provision of ophthalmic hospitals in the country districts.
In Southern Illinois, Gradle and de FranSois examined 2,173 consecutive cases of trachoma in order to determine the extent to which sight was affected. They found that 78 per cent. had suffered a reduction in vision in the better eye, as the result of trachoma, to less than 20/200 (i.e., 6/60), and so were industrially blind. However, under treatment 261 per cent. improved to vision of better than 20/200. All the patients were Caucasians who had been more or less inbred for more than a century, who were mostly country-dwellers, and whose ideas of sanitation were very rudimentary. More than a third of these had trichiasis and entropion as the result of cicatricial changes in the conjunctiva and tarsus. It is stated that the disease is highly localised, one village may be heavily infected and the neighbouring one free from the disease.
BOLIVIA.
The incidence of trachoma is unknown, but is believed to be slight.
BRAZIL.
Brazil is an enormous country of over three million square miles, through which the equator runs. Brazilian oculists believe that trachoma has been imported by immigrants, since in the five years up to 1930 71,000 Poles, Roumanians and Lithuanians, as well as 52,000 Japanese, practically all of whom were trachomatous, entered the country. There are now adequate immigrant restrictions.
Dr. Alvaro of Santo Paulo, who is Health Officer as well as Assistant Professor of Ophthalmology, has given me some information as to the State, which contains eight million, and as to the City, which contains one and a quarter million inhabitants. The land is very dusty, being formed of decomposed iron soil. Mosquitos of the genus Chironomidae abound; their larvae live in the dust; they certainly transmit acute conjunctivitis, and trachoma appears to succeed the acute inflammation. Sanitary conditions outside the City are poor. Children are infected early. Ophthalmia neonatorum is common, but acute conjunctivitis complicating trachoma, causing ulceration of the cornea and leading to blindness is not common.
There are apparently zones in the Republic where trachoma is universal, others where there is a 30 per cent. incidence, while Dr. Alvaro states that among eye patients in Santo Paulo City the incidence is about 15 per cent.
While it has been believed by most writers that trachoma has been introduced into the State of Sao Paulo since 1889 by immigrants, Busacca believes that it has been present since the time of its discovery by the Portuguese in 1500. There is no means of knowing whether the disease was present among the indigenous inhabitants of the country or whether it was introduced by the conquerors who came from a trachomatous country.
WORLD-WIDE DISTRIBUTION OF TRACHOMA
At any rate in the Elzevir edition of a work by Guglielmus Piso, published in Amsterdam in 1648, there is a reference to the frequency of eye diseases in Brazil: " Inter Brasiliae enim calamitates haud postremum locum sibi vendicant oculorum mala, milites, quae ceteris et penuria pressos sparsim non gregatim infestant, vivendi facultate vitiata et corrupta."
'fhe country districts are much more heavily infected than the towns, owing to the very inferior conditions in which the country folk live.
BULGARIA.
Trachoma is wide-spread in Bulgaria, where great interest in the pathological aspect of the disease is taken by Pascheff and others. No pretence has been made at evaluating the trachoma incidence, at which I rejoice, for extraordinarily inaccurate results have been obtained in countries where this has been done.
CHILE.
Trachoma has only been known in Chile since 1881, when it was introduced by immigrants: its extent is unknown. It is rarely found among native Chilians, and never in the upper classes.
CHINA, MONGOLIA, TIBET, MANCHURIA.
According to ancient documents it appears that trachoma existed already in China during the reign of the Emperor Huang Ti, who flourished 2,6719 years B.C. However, it is understandable that precise descriptions of the disease were not written until during the dynasties of the Emperors Tang and Ming in the fourteenth century of our era.
It is especially prevalent in Northern China, and many trachomatologists believe that the disease had its origin in Mongolia. Throughout the whole of this vast area, partly thickly populated, and partly uninhabited, it is believed that there is an incidence of 33 per cent. Those who are conversant with the epidemiology of the disease would probably guess that in thickly populated areas the disease is universal, but would express no opinion of the conditions among inhabitants ot desert regions.
Pillat and Howard agree that in China trachoma is a menace to the population. It is suggested that 20 per cent. of the inhabitants of South and West China, and 40 per cent. of those of North China are afflicted. Fortunately, however, the trachoma is a relatively mild disease.
In order to obtain any control of the disease by treatment it THE BRITISH JOURNAL OF OPHTHALMOLOGY would have to be mild, because the Chinese regard with equanimity any disease which may befall them, and because they have an ingrained distrust of western medicine.
In a letter, dated April, 1937, Dr. Kronfeld, the ophthalmologist at Peiping Union Medical College, states " roughly 95 per cent. of all the patients seen at any of the departments of the P.U.M.C. have trachoma. The patients who apply for admission to the eye clinic practically never do so on account of trachoma. Trachoma is, on the whole, a mild disease here, and it is only the awful methods of treatment used by the Chinese quack which lead to extensive tissue destruction."
CUBA. According to Yarr four white men and seven Chinese are seen in Cuba to be suffering from trachoma to one negro. This observation was made in 1899, but the fact that there are Chinese in Cuba makes it pretty certain that the disease is not negligible. CZECHO-SLOVAKIA. Of the four provinces of Czecho-Slovakia, Bohemia, Moravia, Silesia and Slovakia it is the last-named which exhibits the highest incidence. According to Bruckner of Prague the infection was imported from Hungary by Slovak labourers who returned home from harvesting in Hungary.
There are 30 trachoma stations under the charge of 23 doctors and 27 nurses who are trained at the ophthalmic clinic of Bratislava (formerly Pressburg or Pozsony).
Trachoma increased very much during and after the War, especially in Slovakia. Since 1925 a series of clinics has been organised under Government auspices; each is in charge of a medical man who has assistant medical officers and sisters; the latter visit the homes of those who require treatment and see that it is applied.
ECUADOR. Trachoma is a rare disease in Ecuador.
EGYPT. The trachoma incidence in Egypt may be judged by the fact that in 1936 less than 1 per cent. of the pupils in the Government Schools, numbering more than ten thousand, were free from the disease in an active or cured stage.
There is indeed a complete mass infection throughout the country. Under these conditions it can only be by exceptional Among the upper classes of the Egyptians it is now quite common to find that the children of the family are non-trachomatous, which thirty years ago would have been a very unusual phenomenon.
ENGLAND.
The actual incidence of trachoma in England is unknown. It is not recognised in many cases even by ophthalmic surgeons. On occasion trachoma may affect persons of any rank of life. During the last few years I have had under treatment for this disease two medical men, neither of whom has ever been out of England, nor to his knowledge has seen a case of trachoma; two girls from expensive schools; two boys from high-class preparatory schools; one boy from a public school in Ireland, the son of a distinguished medical man in London.
In November, 1936 It is a disquieting fact to learn that so many of the European children are trachomatous; as for the natives it may be said that if a strict examination was made, including biomicroscopy, it would be the exception to find any one of them free from any sign of trachoma.
In Algeria the question of incorporation of trachomatous conscripts in the Army has been carefully considered. It has been established that many young men neglect all treatment for their eyes in the hope of escaping military service, and even that some inoculate their eyes from persons suffering from acute conjunctivitis. In order to prevent depletion of the full complement of recruits, trachomatous men are taken, provided that there are no complications.
There are certain difficulties in this arrangement; for instance it is necessary to have special trachomatous units and to afford treatment, just as there are " favus " units; also difficulties may arise as regards pensions for soldiers who become disabled on account of their eyes.
The observations of Toulant on some of the complications of trachoma are of interest. The superimposed Koch-Weeks conjunctivitis is much more severe than the non-trachomatous inflammation due to this organism which is met with in Europe; in fact it resembles gonococcal conjunctivitis in its severity. In Algeria gonococcal conjunctivitis is infrequent.
The social organ isation for the treatment of ocular diseases must be different from those which have been found to be of value in Egypt on account of the vast area of the country, the defective means of transport and the minimal budgetary credits allotted for this purpose.
An elaborate scheme for a trachoma campaign in Algeria has been put into force recently by the Governor-General on the advice of his Inspector-General of Health, Dr. Lansnet. A full description of this has been published by the International Association for the Prevention of Blindness, 66, Boulevard SaintMichel, Paris. It will be of great interest when an account can be given after the scheme has been in operation for some years. Throughout Syria and Lebanon it is the exception to find any native unaffected with trachoma.
There is now a Lebanese Republic, the inhabitants of which vary both in nation of origin and in religion. Those whose financial condition enables them to live under slightly less repulsive conditions of hygiene have a somewhat lower incidence of trachoma than their more wretched neighbours.
The immigration of 20,000 Armenians helped to raise the trachoma incidence.
De Peyrelongue has described the heavy tribute which French troops and officials have paid to trachoma during past years in Syria and the Lebanon. Birch-Hirschfeld has often had occasion to observe the contamination of young people by the elders of their families who are infected with trachoma, Tr. III. This is an important observation, and is worthy of note by every ophthalmologist who has to do with trachoma, whether in isolated cases or in a trachomatous country.
AUSTRIA.
The territory of Burgenland in Austria was formerly fairly heavily infected with trachoma, between 15 and 20 per cent. of the school children being affected; however, the proportions have WORLD-WIDE DISTRIBUTION OF TRACHOMA been reduced by a half or a third. In the South of Styria there is still a heavy incidence.
ANCIENT GREECE. It is supposed that Dioscorides, a Greek from Cilicia, was the first to make use of the term trachoma. He was flourishing in the first century of our era, and was mainly a pharmacologist, so it is probable that he took the word from the works of older writers which have not come down to us.
The frequency of trachoma among the ancient Greeks is unknown to us. However, Herodotus relates that among the 300 Spartan soldiers of Leonidas at Thermopylae there were two who had to be sent to the rear owing to severe ocular trouble.
All kinds of treatment were used including grattage with powdered pumice stone, copper sulphate, et cetera. For trichiasis nuinerous procedures were adopted. Sometimes the offending lash was gummed to those in proper position, lashes were epilated, the operations of anabrochism, anarraphe, katarraphe and many others were used, for a description of which the paper by Gabrielides must be consulted (Rev. Internat. du Trachome, 1932, p. 95).
MODERN GREECE.
The incidence of trachoma in modern Greece has been greatly increased by the influx of one and a half million refugees from Asia Minor in 1922, all of whom bore the stigmata of trachoma. Among these latter, superimposed bacterial infections were common. Even before 1922 in some parts the known incidence of the disease reached 70 per cent. A considerable amount of medical relief has been provided.
The most affected regions are the Island of Crete, the Islands of the Aegean Sea, the Ionian Islands, the Peloponnesus and Continental Greece. It has been suggested that trachoma was introduced into Holland during the eighteenth century by Jews coming from the East. Ihese settled mostly at Amsterdam which has always been the chief focus of the disease. In the poorer Jewish schools the incidence in some cases was as high as 75 per cent. THE BRITISH JOURNAL OF OPHTHALMOLOGY Between 1914 and 1917 a Commission of Enquiry found that in the schools 08 per cent. of the Christians and 88 per cent. of the Jews were affected. Among other interesting facts it was found that the great majority of the children complained of no ocular symptoms and had never had any treatment.
In his report Jitta goes on to say that contamination usually occurs in the family and before the age of six years; also that after six years, the age at which children begin to go to school, the trachoma incidence does not increase, showing that the provision of special schools is not necessary.
The system of prophylaxis carried out in the city of Amsterdam has been as follows:
(1) A regular control of all the pupils in all the schools by a trachomatologist with the object of finding and treating all new cases.
(2) Registration of all trachoma patients giving name, address, age, race, etc.
(3) Early treatment before the appearance of such corneal complications as keratitis, ulcers and severe pannus. (6) Attendance at school is fo'rbidden to those who do not carry out the treatment prescribed.
(7) 'rhe provision of hospital facilities for out-patients in any particularly affected quarter of the city.
Besides these specific measures an attempt has been made to raise the standard of life and to improve individual hygiene; also of great importance has been the improvement in the sanitation of the houses, since it is within the first six years of life that infection is principally contracted.
The application of this plan has produced in Amsterdam the happiest results. There are now no fresh cases among children and the special control of the schools has been abolished. Altogether in Holland only five or six new cases are detected yearly. However, there is still some trachoma at Limburg near the German and Belgian frontier. This latter information was given to me by Wibaut (1937) .
DUTCH EAST INDIES.
With a teeming population of over fifty millions Java, Sumatra and the other 'Dutch possessions in the East Indies are heavily infected with trachoma. It is important to note that besides Malay and Chinese population the Dutch settlers, men, women and children are stated to be infected to the amount of between 5 and 6 per cent.; this is no doubt due to the frequency of unions between Europeans and native women. DUTCH GUIANA. According to Wibaut the incidence of trachoma varies in Dutch Guiana from 2 to 49 per cent.
HUNGARY.
It is a pride of the Hungarian nation that their country was the first to organise a methodical campaign against trachoma. This was instituted by Feuer in 1883, and in 1886 a law was passed to provide for the gratutious treatment of indigent sufferers. After the death of the illustrious Feuer, de Grosz, University Professor of Ophthalmology, was charged with the administration of the campaign. Trachoma was made a notifiable disease, and ophthalmological examinations of school children and factory workers became general.
The disease is found in every part of Hungary, and in certain parts not less than 10 per cent. of the children in the schools have been found to be infected.
During the Great WVar trachomatous conscripts for the army were dismissed; but with the need for greater man-power they were enrolled and subjected to treatment such as would render them non-infective in their regiments. As far as possible they were allotted to special regiments. The trachomatous battalions were well provided with ophthalmologists, and it has been shown that 79 per cent. were quickly rendered non-contagious, 20 per cent. required a longer period of treatment, and only 1 per cent. were found to be useless for active service.
ICELAND AND GREENLAND.
According to WXTibaut there is perhaps 01 per cent. of trachoma among the resident population of these territories.
IRAQ.
In a private letter written in 1921, Dr. Gordon Spencer informed me that the incidence of trachoma among the inhabitants of Baghdad was usually given as 80 per cent., but in his opinion this was too low an estimate. There are a large number of Jews in Baghdad who are singularly free from the disease. Acute contagious ophthalmia is very prevalent; this begins rather later in the year than it does in Egypt. In 1928 out of more than half a million recruits about 12 per cent. were found to be trachomatous, but the disease was mainly of a light type.
In 1919 the Japanese legislature passed an important law to enforce social measures taken to combat the disease. Every medical practitioner who diagnoses a case of trachoma must give proper instructions to the patient and the relatives as to disinfection and preventive measures, which have to be carried out, and the patient must undergo treatment; in the case of destitute persons the cost of treatment is provided. The employment of domestic servants who are infected with trachoma is forbidden. In schools, workshops, hotels, lodging houses and hairdressers' shops the manager is compelled to take all necessary precautions to prevent the spread of contagion.
All men in Japan are twice submitted to eye examination, first when they have a preliminary military training at the age of 19 years, and again at the recruiting age of 20, the first is by the local physician and the second by the Officers of the Army Medical Corps.
Men and women teachers and school children throughout the country are examined once a year for trachoma by the school medical officer or by an ophthalmologist. Among the remaining population a general eye examination is carried out only in districts with a high trachoma index.
Japanese emigrants are examined twice before being allowed to embark for destinations abroad. Immigrants are also examined for active trachoma on arrival in Japan. Miyashita assures us that the various reguIations for the suppression of trachoma have been carried out strictly since the passing of the law in 1919. Approximately 10 million persons are examined for trachoma annually in Japan, for the expense of which the Central and Provincial Governments disburse 760,000 yen (X38,660) annually, or rather less than one penny per examination.
There is no generalised treatment in the schools, although this is the case at a few of them; this is recognised to be desirable.
On the whole the adoption of the law for the prevention of trachoma has led to appreciable results in the campaign against this disease. A decline in the trachoma index has been observed in all classes of the population and among all professions. Experience has shown that the measures adopted have been satisfactory. Miyashita has been impressed by the importance of the early incidence of trachoma among infants and the desirability of inaugurating some form of treatment in the family, as this is the chief place where primary infection occurs.
Oguchi and Majima examined the inhabitants of a small island not far from the town of Nagoya, called Shino-jima. Here live a group of 2,500 persons who get their living by fishing. More than 80 per cent. of these people are trachomatous, the women being more severely affected than the men. There are said to be very few complications by entropion or trichiasis. Madeira is of volcanic formation and while agreeable in the winter is hot in summer. There is very little dust but flies abound in hot weather, especially in one of the villages which is inhabited by fishermen, where trachoma is endemic. Here there is gross over-crowding in the houses, a complete ignorance of ordinary hygiene, and worst of all a shortage of water.
In other parts of Madeira there is practically no evidence of the disease, although the fisher-wives visit neighbouring villages in order to exchange their fish for vegetables.
There is a tradition that trachoma was imported many years ago from Brazil by a single family which came from that country.
SPAIN.
Like the whole of the Mediterranean litoral the Spanish coasttowns show a high trachoma incidence. The southern provinces of Murcia, Almeria, Valencia and Castellon are the most affected, "ou 85 ou peut-etre le 90 per cent. de la Population est trachomateux " (Soria, XIII Concilium Ophth., Vol. III, p. 113). Previous to the disastrous civil war a national anti-trachomatous service was established under Marin Amat, the work of which was described in the Report of the XIV Concilium Ophthalmologicum (Vol. III, p. 89).
There is no trachoma among the well-to-do classes. 
